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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I) ^ Responsive to communication(s) filed on 16 April 2004 . 

2a)Q This action is FINAL. 2b)S This action is non-final. 
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DETAILED ACTION 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 2 and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Wu 

(5,989,950). 

1. Regarding claim 1, Wu discloses a method of fabricating a CMOS device 
comprising the steps of: (a) forming a gate dielectric on a semiconductor substrate that can be 
sectioned into a p-well region for forming an NMOSFET and a n-well region for creating 
PMOSFET (Figure 1, reference 6); (b) forming a buffer layer material over the gate dielectric 
(Figure 1, reference 8); (c) depositing a first metal on the buffer layer (Figure 6, reference 16); 
(d) selectively etching the first metal with a first etchant so that the buffer layer is exposed on 
one of said p-well and n-well regions (Figure 7, reference 22); (e) depositing a second metal on 
both the exposed buffer layer and the remaining first metal (Figure 7, reference 20); (f) removing 
said first metal and said second metal and said buffer layer in selected areas so as to form a 
PMOSFET gate electrode and an NMOSFET gate electrode of said CMOS device (Figure 10); 
and (g) annealing remaining portions of said first metal and said second metal and said buffer 
layer to consume said portions of said buffer layer by reacting with said first metal and said 
second metal to form first and second conductive alloys with first and second work functions 
respectively (column 5, lines 7-39). 



Application/Control Number: 10/826,665 Page 3 

Art Unit: 2813 

2. Regarding claim 2, Wu discloses wherein said buffer layer material is selected to 
have e resistance to said first etchant for protecting said gate dielectric from said first etchant 
(Figure 1, reference 8). 

3. Regarding claim 11, Wu discloses a method of determining a work function of a 
metal gate electrode comprising: determining a desired work function of a metal gate electrode 
including (a) depositing a buffer layer material (Figure 1, reference 8) on a gate dielectric (Figure 
1, reference 6); (b) depositing a metal on said buffer layer material (Figure 6, reference 16); and 
(c) annealing said buffer layer and said metal to cause said buffer material and said metal to react 
and form an alloy having the desired work function (column 2, lines 37-54). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person ' 
having ordinary skill in the art ttfwhich said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 3-7, 9, 10, 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wu (5,989,950) in view of Lim et al (6,265,302 Bl). ' 

4. Wu discloses all above claimed subject matter except the buffer layer including 
aluminum and nitrogen (claims 3 and 12), the thickness of the aluminum and nitrogen layer 
(claim 4), sulfuric acid and hydrogen peroxide. (claim 5), hydrofluoric acid (claim 6), annealing 
temperature in excess of 400C (claim 7), PVD, CVD or ALD (claim 9), and the aluminum and 
nitrogen is selected to achieve a desired work function (claims 10 and 13). 
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Lim et al discloses aluminum and nitrogen (column 2, lines 46-60), the thickness of the 
aluminum and nitrogen layer (column 6, lines 14-21), sulfuric acid and hydrogen peroxide 
(column 6, lines 50-59), hydrofluoric acid (column 6, lines 9-13), annealing temperature in 
excess of 400G (column 7, lines 9-39), PVD, CVD or ALD (column 6, lines 14-21), and the 
aluminum and nitrogen is selected to achieve a desired work function (column 2, lines 37-54). 

It is obvious, at the time the invention was made, for one having ordinary skill in the art, 
to modify Wu, with the teachings of Lim et al, for the purpose of improving a new process for 
fabricating MOSFET in STI structures. 

Claims 8, 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(5,989,950) and Lim et al (6,265,302 Bl) further in view of Huotari et al (US 2004/0106261 
Al). 

5. Wu and Lim et al disclose all above claimed subject matter except the first metal 
being hafnium and the second metal being tantalum (claims 8 and 14) and having 
electronegativity (claim 15). 

Huotari et al discloses the first metal being hafnium and the second metal being tantalum 
(pg.5, paragraph 0054; pg.6, paragraph 0061) and having electronegativity (pg.3, paragraph 
0035). 

It is obvious, at the time the invention was made, for one having ordinary skill in the art, 
to modify Wu and Lim et al with the teachings of Huotari et al, for the purpose of forming a 
desired work function of a gate electrode in a gate stack for a semiconductor device. 

Claims 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huotari et 
al (US 2004/0106261 Al). 
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6. Regarding claim 16, Huotari et al discloses a metal gate for CMOS applications, 
wherein the contact area between said metal gate and adjacent metal gate dielectric is comprised 
of an alloy formed from A1N X and a metal whose electronegativity is less than 1.4 (pg.3, 
paragraph' 003 5). However, Huotari et al does not disclose the specified range of the 
electronegativity. 

It is obvious, at the time the invention was made, for on having ordinary skill in the art, to 
provide a metal gate whose electronegativity is less than 1.4, since it has been held that where 
the general conditions of a claim are disclosed in the prior art, discovering the "optimum range" 
involves only routine skill in the art. In re Alter. 105 USPQ 233 (1955). 

7. Regarding claim 17, Huotari et al discloses where the metal is Hf, and the alloy 
has a work function of approximately 4.4eV, appropriate for NMOS (pg, 3, paragraph 0035). 

8. Regarding claim 18, Huotari et al discloses where the metal is Ta, and the alloy 
has a work function of approximately 4.9eV, appropriate for PMOS (pg.5, paragraph 0053). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica D. Harrison whose telephone number is 571-272-1959. 
The examiner can normally be reached on M-F 7:00am-3 :30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr. can be reached on 571-272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 



Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Monica D. Harrison 
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